Abstract. In this paper, the working space is one of the important indexes to measure the working capability of parallel mechanism, and the working space of a new type of 3-PRS parallel mechanism is studied. In the beginning, a novel 3-PRS parallel mechanism is proposed with the kinematics analyzed, and then the working space and volume are obtained by search algorithm, and the working space is drawn using MATLAB. Finally, the influence of the structural parameters on the working space is discussed, which provide theoretical basis for parameter optimization.
Introduction
The parallel mechanism has gained a wide range of application in the practical engineering fields, such as aerospace and micro manufacturing, because of the characteristics of high rigidity, small inertia, small accumulated error and compact structure. For example, the Stewart parallel mechanism with 6 degrees of freedom has been widely used in aerospace and industrial production [1] . Since the appearance of the parallel mechanism with few degrees of freedom (that is less than 6 degrees of freedom), it has also become a hot research topic, and the research results have been achieved [2] [3] [4] . However, there are many technical issues to be solved, such as design and manufacturing accuracy of structural components, complex control, working space and forward solutions. The working space is an important index to evaluate the performance of a parallel mechanism, which directly reflects the working capacity. Besides that, it is also an important foundation for parallel mechanism design, motion planning, mechanisms synthesis, and so on. [5, 6] . For different organizations, there are many kinds of research methods to design and optimize the parallel mechanism, such as the algebraic method, the numerical method and the random search method [7] [8] [9] [10] [11] [12] . In this paper, a new type of 3-PRS parallel mechanism is proposed. The working space and characteristics are obtained by using the searching algorithm at different conditions, which has important significance for the optimization design of the 3-PRS parallel mechanism.
Mechanism Model and Inverse Kinematics Analysis
The schematic diagram of the new 3-PRS parallel mechanism is shown in Fig.1 
S S S
, which is located on the moving platform. The inverse kinematics analysis of the 3-PRS parallel mechanism is defined as that the position and attitude parameters of the end effector are known, while the position parameters of the vertical sliding block are to be solved. In the fixed coordinate system XYZ O  , the vector displacement of i P is expressed as
In the coordinate system In the dynamic coordinate system
The transition matrix
 
T of the moving coordinate system with respect to the fixed coordinate system is expressed as 
Each connecting rod can move only in the corresponding space plane because of the constraint of the revolute, and the constraint space planes are
Therefore, as follows can be obtained 
the constraint of the vertical sliding stroke, the interference constraint of the connecting rod and the constraint of the rotation angle. The parameters of the structure are shown in Tab.1. Fig.2 (describing the graphic model of the workspace) shows that, the working space is symmetrical along the z axis, and the upper part of the working space is a cone and the lower part of the workspace is a column with constant cross-section. Fig.3 is the projection of the working space in the xoy surface when 640
. It can be concluded from Fig.3 that the working space is symmetrical, and the section outline of the working space gradually reduced with the increase of the center height in the z axis. It shows that the posture ability of the moving platform reduced gradually. Tab.2, Fig.4 and Fig.5 show that the working space gradually reduces with the increase of R , and the working space gradually increases with the increase of l . 
Conclusions
The work space is divided into several sub spaces by using the hierarchical processing method, and the boundary area of the space is determined by the searching method, and the whole working space is calculated quantitatively. This method can effectively improve the efficiency and simplicity of working space analysis.
